Many studies have focused on the importance of the periphyton as a food source for different species of molluscs associated with vegetation (e.g. seagrass beds, photophilic algae), such as the gastropods Gibbula spp. (Peduzzi, 1987; Mazzella & Russo, 1989) , Jujubinus striatus (Linnaeus, 1767) (Peduzzi, 1987; Hily et al., 2004) , Rissoa membranacea (J. Adams, 1800) (Fredriksen, Christie & Bostro¨m, 2004) or the cephalaspidean Haminoea orbygniana (de Fe´russac, 1822) (Malaquias et al., 2004) . Some of these microalgal grazers (e.g. J. striatus, R. membranacea), which are dominant in beds of Zostera marina or Cymodocea nodosa, may also form stable populations in other similar habitats, such as algal beds of Caulerpa prolifera (Rueda & Salas, 2003) , and consequently their dependence on seagrass beds could be questioned. Contrary to terrestrial ecosystems, in marine ecosystems few molluscan species seem to feed directly on plant tissues (e.g. seagrasses) (Fishlyn & Phillips, 1980; Carlton et al., 1991; Zimmerman et al., 2001) , although these may represent an important food source for some species of vertebrates (e.g. fishes, dugongs, sea turtles) and sea urchins (Hemminga & Duarte, 2000) . No detailed information is available on seagrasses as a direct food source for any molluscan species living on European coasts.
The emerald nerite Smaragdia viridis (Linnaeus, 1758) is the only native marine species of the family Neritidae on European coasts (Fig. 1A) . Little is known on the ecology and biology of this species, with some information indicating that it is highly associated with Z. marina (Garcı´a-Raso et al., 2004; Arroyo et al., 2006) and C. nodosa (Somaschini et al., 1998; Ballesteros et al., 2004) beds, and therein forms stable populations. The relationship between the gastropod and the seagrass has not been thoroughly investigated, so that we considered it interesting to discover the reasons underlying such dependence and to study the possible trophic dependence of this neritid on both seagrass species.
A total of 17 specimens of S. viridis of different shell heights (from 1 to 6.9 mm) were collected in two seagrass beds located along the east coast of Ma´laga (southern Spain). Six specimens (juveniles and adults) were collected in a monospecific Z. marina bed located in Can˜uelo bay at 12 -14 m depth within the Marine Protected Area 'Acantilados de Maro -Cerro Gordo' from March to September 2004. Eleven specimens (including also juveniles and adults) were collected in a mixed bed of Z. marina and C. nodosa located at 5 -7 m depth in Caleta de Ve´lez during October 2006. Shoots of Z. marina were collected in both seagrass beds and those of C. nodosa only in the mixed bed from Caleta de Ve´lez. All specimens of S. viridis and shoots of both seagrasses were brought back separately to the laboratory.
Prior to experiments, all individuals of S. viridis were acclimated for 24 h to laboratory conditions inside a glass container filled with filtered seawater, at room light and temperature (18 -21.58C), and without seagrasses. Shoots of Z. marina and C. nodosa were cleared of other molluscan species and placed separately in plastic containers with natural sea water. Using a binocular microscope, shoots of both seagrasses were examined and it was found that 10 -15% of them displayed characteristic scraping marks along the central part of the leaves. In other shoots, the typical marks of the herbivorous fish Salpa salpa were also seen on the edges of the leaves. Shoots free of any type of marks were selected as food for S. viridis individuals in order to test if it was able to feed on these seagrasses.
In each experimental set-up, one shoot of Z. marina or C. nodosa was placed inside a plastic tray (35 Â 24 cm) with natural seawater together with one individual of S. viridis located in the corner of the tray. Only one species of seagrass was given as diet to each individual. Each experiment was replicated 2 -3 times for each juvenile and adult individual of S. viridis. A total of 41 experiments were carried out, including 22 experiments with C. nodosa and 19 with Z. marina. Each experiment was run for 24 h. At the end of each experiment, faeces egested by S. viridis were collected using a Pasteur pipette and examined for the presence of digested Z. marina or C. nodosa tissues under the microscope. Shoots of both seagrasses were examined for the presence/absence of radular marks of S. viridis under a binocular microscope after the experiment. Some measurements of radular marks on seagrass leaves and in faeces were made using image analysis and the software Visilog 6.
In each experiment, all individuals moved fast to the Z. marina or C. nodosa shoot once placed in the trays. After 2 h, individuals of S. viridis moved slowly along the leaves in both seagrasses and started to leave radular marks while eating the epidermal tissues of the plants. In experiments using Z. marina, radular marks of S. viridis were patchy, consisting of numerous small ingested areas (ranging from 0.09 to 1 mm maximum length) (Fig. 1B) . In experiments with C. nodosa, radular marks were more continuous (.1 cm long) (Fig. 1E) . In both cases, the marginal areas of the leaves were devoid of radular marks.
Faeces of S. viridis are cylindrical (300 -500 mm length) with a longitudinal green line (20 -30 mm width) rich in seagrass chloroplasts. Under microscopic observation, the faeces consisted mainly (99%) of tissues of each seagrass species used in the experiments, which may be recognized from cell size and shape ( Fig. 1D and G) . These displayed digested (chloroplastfree) and undigested (with chloroplasts) cells. Epidermal cells of fresh leaves of Z. marina and C. nodosa are shown in Figures 1C  and F . In animals, fed with Z. marina, the digested cells were more abundant than undigested cells (Fig. 1D) , whereas both kinds of cells were numerically similar in faeces of animals fed with C. nodosa (Fig. 1G) . Other food items were scarce in the faeces and included mostly benthic foraminifera (,1%).
In Europe, previous studies have mentioned the presence of S. viridis mainly in beds of Z. marina (Garcı´a-Raso et al., 2004; Arroyo et al., 2006) and/or C. nodosa (Somaschini et al., 1998; Ballesteros et al., 2004) . A few authors have also recorded this species in beds of Posidonia oceanica (Spada, 1971; Spada, Sabelli & Morandi 1973; Templado, 1984) but probably related to the presence of C. nodosa interspersed with P. oceanica. In fact, in a detailed study on the molluscan taxocoenoses associated with P. oceanica beds within the MPA 'Parque Natural de Cabo de Gata' (Almerı´a, southern Spain), no individuals of S. viridis were found (Hergueta, 1996) ; nevertheless, stable populations of this neritid have been recorded in C. nodosa beds within the same MPA . No reports of S. viridis associated with Zostera noltii have been found in the available literature, probably due to the intertidal or brackish conditions in which this seagrass usually grows.
The endemic Mediterranean seagrass P. oceanica has not been chosen for the present experiments due to the absence of a clear association of this gastropod with this seagrass. This may be due to the higher amount of cellulose and lignin than in other european seagrasses (Pirc, 1989 ) that may make digestion by molluscan species difficult (Peduzzi, 1987) . In fact, herbivory is lower on seagrass species with a low growth rate such as P. oceanica (2% of its annual production) compared to species with high growth rates such as Z. marina (7.5%) or C. nodosa (9.3%) (Cebria´n, Duarte & Marba´1996; Cebria´n & Duarte, 1998) . The higher amount of digested cells in Zostera than in Cymodocea could be related to the presence of a polyphenolic substance (tannin) in the epidermal vacuoles of the latter genus that do no appear in Zostera (Kuo & Den Hartog, 2006) . According to the above observations, the main food source of S. viridis seems to be seagrasses, which makes it the only European marine prosobranch proved to belong in this trophic category. The emerald nerite is represented by two geographical subspecies: (1) S. viridis viridis (Linnaeus, 1758) from the Mediterranean Sea, Canary Islands and tropical west Africa, sympatrically with C. nodosa beds (Green & Short, 2003) and (2) S. viridis viridemaris Maury, 1917 from the Caribbean Sea, where it is closely associated with the turtle grass Thalassia testudinum. The latter seagrass has also been suggested as a probable food source for the Caribbean subspecies (Thayer et al., 1984) . Specific relationships between different species from the genus Smaragdia and seagrass species have also been observed in different parts of the world, such as: S. souverbiana (Mountrouzier, 1863) with Zostera spp. in Japan (Higo, Callomon & Goto, 1999) , S. bryanae Pilsbry, 1917 with Halophila hawaiiana in the Hawaiian Islands (Kay, 1979; Smith, Hunter & Smith, 2002) and S. rangiana (Re´cluz, 1841) for Thalassia hemprichii in the Seychelles (Taylor, 1968) . All the above relationships seem to point to a trophic dependence of Smaragdia species on seagrasses.
Other members of the family Neritidae are mainly herbivorous, including species (e.g. Nerita) feeding on diatoms, algae and algal spores (Scott & Kenny, 1998) . The radula in different genera of neritids is morphologically different and this may be linked with their feeding activity and food type ingested. Lateral teeth of the radula of different genera may have smooth or finely denticulate cutting edges (e.g. Nerita), externally denticulate cutting edges (e.g. Theodoxus, Clithon, Neritina), finely cuspidate cutting edges (e.g. Septaria) or may be either smooth-edged or provided with strong cusps and few denticulate cutting edges (e.g. Smaragdia) (Thiele, 1992) . The fewer and stronger cusps of the lateral teeth in Smaragdia may have evolved for breaking the cell walls of seagrass.
Along European coasts, other gastropod species are highly associated with seagrasses, such as the opisthobranch Petalifera petalifera (Rang, 1828) and the prosobranch Tricolia speciosa (von Mu¨hlfeldt, 1824) with P. oceanica beds (Garcı´a-Raso et al., 1992; Templado et al., 2004) . According to the literature, these uncommon species feed on epiphytes of P. oceanica . On the other hand, other opisthobranchs have a specific trophic dependence on some seaweeds such as Bosellia mimetica Trinchese, 1892 on the green algae Halimeda tuna (Templado & Calvo, 2002) and Lobiger serradifalci (Calcara, 1840) and Oxynoe olivacea Rafinesque, 1819 on different Caulerpa species (Gianguzza et al., 2002) .
There are other molluscan species that feed on Z. marina leaves in other parts of its wide distributional range in the northern hemisphere. The acmeid Tectura depicta (Hinds, 1842) feeds on the leaf epidermis of Z. marina, affecting its survival rate at high densities (Zimmerman et al., 2001) . Another eelgrass feeder is the acmeid Lottia alveus (Conrad, 1831), which is distributed along the Pacific coast of North America and went extinct on the Atlantic coast after the strong regression of the eelgrass beds (90%) due to the 'wasting disease ' in 1930 ' in -1940s (Carlton et al., 1991 . The radula of this species also displays straight cutting edges on its first and second lateral teeth, similar to that of Tectura paleacea (Gould, 1853) which eats only the epithelial cells of the surf grass Phyllospadix (Fishlyn & Phillips, 1980; Carlton et al., 1991) . Other mollusc species that feed on C. nodosa along its distributional range have not been mentioned in the past; this seagrass is also present along the West coast of Africa where little information is available on seagrasses and their associated molluscan fauna.
